Activation of a silent gene is accompanied by its demethylation.
The phenomenon of gene activation by cell fusion makes it possible to study a gene when it passes from a silent to an active state. The relationship between methylation and activation of the mouse albumin gene has been investigated in two types of hybrid clones: mouse lymphoblastoma--rat hepatoma hybrids where activation is very frequent, and mouse L-cell--rat hepatoma hybrids where activation is a rare event. Analysis of the methylation pattern of seven MspI/HpaII sites that occur along the first 8000 bases of the mouse albumin gene has been performed. The entire 5' region is unmethylated only in albumin-producing cells (adult liver and hepatoma); in non-hepatic cells this region is heavily methylated. In hybrids between rat hepatoma cells and mouse cells of mesenchymal origin, the only regular change is the demethylation of the most 5' site (M1), which is systematically observed in clones where expression of the mouse albumin gene has been activated. Demethylation of this site, like activation of the mouse albumin gene, is gene dosage-dependent; it is systematic in the lymphoblastoma--hepatoma hybrids and rare in L-cell--hepatoma hybrids. We conclude that demethylation of this site is tightly coupled with activation of the gene and may well be a necessary prerequisite for activation.